Seawater samples were collected by submersible above methane seeps in the Gulf of Guinea (Regab and Baboon pockmarks) in order to investigate the behaviour of iron (Fe), manganese (Mn) and rare earth elements (REE) during fluid seepage. Our aim was to determine whether cold seeps may represent potential sources of dissolved chemical species to the ocean. Dissolved (<0.45 μm filtered samples) and total dissolvable (unfiltered samples) concentrations were determined over ∼50 m long vertical transects above the seafloor and at various discrete locations within the pockmarks.
84
The main objective of this study was to investigate the behaviour of iron and manganese at seafloor occurrence of gas hydrates and carbonate crusts, active gas plumes, and dense mussel 129 (Mytilidae) and clam (Vesicomyidae) beds (Fig. 3a,b,c,d ). The northern part of Regab also 130 displays a rough topography with irregular outcrops of carbonate crusts serving as hard 131 substrates for dense bushes of vestimentiferan (Escarpia southwardae) tubeworms (Fig. 3e) .
132
In contrast, the western and southern parts of the pockmark are mainly composed of 133 bioturbated sediment riddled with small meter-wide holes. In this area, a few larger 134 depressions (about 10 m wide) are often found in association with patches of clams
135
(Vesicomyidae) and microbial mats related to reduced sediments (Fig. 3f) .
136
Seawater samples were collected using the automated PEPS system, which allowed sampling 137 of twelve individual acid-cleaned 2L plastic bags during each ROV dive (Table 1) . At Regab, Table S1 ).
147
While the bottom water sample at the reference site was characterized by much lower CH 4 148 contents, this value was still significantly higher than typical deep water methane background 149 levels in the Atlantic Ocean (6-8 nl/l; Lamontagne et al., 1973), suggesting that this location 150 was also under the influence of methane plumes from Regab. During the WACS expedition, 151 seawater was also collected at just a few centimeters above the seafloor within the pockmark,
152
next to patches of vesicomyid clams, mussels (two sites) and microbial mats. At Baboon,
153
samples were collected at 3 m above the seafloor during a ROV dive across the pockmark.
154
All samples were filtered on board onto <0. 45 
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The bottom waters sampled above the seafloor habitat patches at Regab (+ 0.1m) and at Table 2 and Table 3 
Evidence for a decoupling between REE and Fe
234
The distribution patterns of rare earth elements provide useful information on both fluid The absence of any sulfide enrichment in the Niger samples could hence suggest that these 282 particles are not efficiently transported over long distances in deep waters. accompanied with substantial release of dissolved iron and manganese species (Fig. 7) . Over 
369
On margins, methane seepage and associated biogeochemical processes are intimately linked 370 to organic matter recycling. In sub-surface sediments, early diagenetic processes typically 371 release hydrolysable compounds into pore waters, such as amino acids and fatty acids (e.g. 
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